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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments filed January 6, 2006 have been fully considered but they are not 
persuasive. 

2. Applicants contend that neither Ieong et al., U.S. Patent 6,815,278 Bl herein known as 
Ieong and Yamazaki et al., U.S. Patent 6,803,264 B2 herein known as Yamazaki fail to teach the 
limitations of independent claims 7 and 15, there is further added the requirement of a pre" which 
makes reference to the semiconductor layer being strained prior to the claimed step of bonding. 

3. In response to Applicants contention that neither Ieong nor Yamazaki teaches the 
limitation of <c pre" which makes reference to the semiconductor layer being strained prior to the 
claimed bonding step, please note that the carrier wafer 12 in Ieong can be silicon or silicon 
germanium prior to the formation of the additional layers. It is well known that carrier wafer 12 
would be "pre- strained" (i.e., prior to straining is relaxed) and therefore carrier wafer 12 is 
relaxed prior to being strained when bonded as seen in FIG. 2 of Ieong, therefore Applicants 
argument is moot. 

4. Applicants contend that they have not been able to find any such corresponding 
semiconductor layer in either Yamazaki or Ieong that is strained. 

5. In response to Applicants contention that neither Ieong nor Yamazaki contains a strained 
layer please see column 2, line 55 of Ieong where Ieong teaches a strained silicon layer and the 
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silicon germanium layer is relaxed. In Yamazaki, the strained layer is inherently disclosed 
because Yamazaki discloses the SMART-CUT process and wafer-bonding (please see column 3, 
lines 37-47). It is well known that bonding silicon and silicon germanium results in strained 
features in the substrate. The Examiner has provide several references to support this well 
known feature between silicon and silicon germanium. 



Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

7. Claims 1-24 are rejected under 35 U.S.C. 102(e) as being anticipated by Ieong et al. 5 U.S. 
Patent 6,815,278 Bl. 




8. Pertaining to claim 1, Ieong teaches a method for forming a semiconductor device 



comprising: 
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providing a semiconductor substrate 32; 

forming an insulating layer on a surface of the semiconductor substrate 30; 
providing a strained semiconductor layer on the insulating layer 20; 

defining a <100> direction of the strained semiconductor layer (see column 1, lines 21-49); and 
forming a transistor on the strained semiconductor layer, wherein the transistor is aligned along 
the < 100> direction of the strained semiconductor layer. 

9. Pertaining to claim 2, Ieong teaches the method of claim 1, wherein the strained 
semiconductor layer is in a tensile stress state (it is well known that when thin layers of silicon 
are joined to silicon-germanium stress is produced). 

10. Pertaining to claim 3, Ieong teaches the method of claim 1, wherein providing a strained 
semiconductor layer further comprises: 

providing an at least partially relaxed silicon-germanium layer on the insulating layer; and 
forming a silicon layer on the at least partially relaxed silicon-germanium layer to form the 
strained semiconductor layer (because Ieong teaches that one can vary the thickness of both the 
silicon-germanium layer and the silicon layer, it is well known that the variations and thickness 
of the layers will result in stress and relaxation of the claimed films). 

1 1 . Pertaining to claim 4, Ieong teaches the method of claim 1, wherein providing a strained 
semiconductor layer on the insulating layer comprises: 

forming a semiconductor layer on the insulating layer; and 
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straining the semiconductor layer (it is well known that providing very thin layers of silicon will 
result in a strained layer). 

12. Pertaining to claim 5, Ieong teaches the method of claim 1, further comprising defining a 
<1 10> direction of the semiconductor substrate (Ieong teaches the importance of the crystal 
orientation for high mobility of both p-type and n-type MOSFETs in column 1, lines 21-49). 

13. Pertaining to claim 6, Ieong teaches the method of claim 5, further comprising aligning 
the <1 10> direction with the <100> (the motivation of this rejection is found in the rejection of 
claims 1 and 5 above). 

14. Pertaining to claim 7, Ieong teaches a method for forming a semiconductor device 
comprising: 

providing a semiconductor substrate 32; 

defining a <110> direction of the semiconductor substrate 32; 

forming an insulating layer 30 on a surface of the semiconductor substrate; 

providing a pre-strained semiconductor layer 20; 

defining a <100> direction of the pre-strained semiconductor layer 20; 

bonding the semiconductor layer to the insulating layer, wherein the < 100> of the pre-strained 
semiconductor layer is aligned with the <1 10> direction of the semiconductor substrate; and 
forming a transistor on the pre-strained semiconductor layer, wherein the transistor is aligned 
along the <100> direction of the pre-strained semiconductor layer. 



Application/Control Number: 10/780,143 



Art Unit: 2823 



Page 6 



15. Pertaining to claim 8, Ieong teaches the method of claim 7, wherein providing a pre- 
strained semiconductor layer farther comprises: 

providing an at least partially relaxed silicon-germanium layer; and 

forming a silicon layer on the at least partially relaxed silicon-germanium layer form the pre- 
strained semiconductor layer (because Ieong teaches that the thickness can be varied, this 
limitation is met). 

16. Pertaining to claim 9, Ieong teaches the method of claim 7, wherein the semiconductor 
device is 

characterized as being a silicon-on-insulator device. 

17. Pertaining to claim 10, Ieong teaches the method of claim 7, wherein bonding of the pre- 
strained semiconductor layer to the insulating layer is performed by thermal wafer bonding 
(column 5, lines 18-19). 

18. Pertaining to claim 1 1, Ieong teaches the method of claim 7, wherein forming a transistor 
on the pre-strained semiconductor layer comprises aligning a source/drain axis of the transistor 
along the <100> direction of the pre-strained semiconductor layer. 
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19. Pertaining to claim 12, Ieong teaches the method of claim 7, wherein forming a transistor 
on the pre-strained semiconductor layer comprises aligning a source/drain axis of the transistor 
perpendicular to the <100> direction of the pre-strained semiconductor layer. 

20. Pertaining to claim 13, Ieong teaches the method of claim 7, further comprising cleaving 
the semiconductor device through the pre-strained semiconductor layer. 

21. Pertaining to claim 15, Ieong teaches a method for forming a semiconductor device 
comprising: 

providing a semiconductor substrate; defining a crystal orientation of the semiconductor 
substrate; 

forming an insulating layer on a surface of the semiconductor substrate; 

providing a pre-strained semiconductor layer; defining a crystal orientation of the pre-strained 

semiconductor layer; 

bonding the pre-strained semiconductor layer to the insulating layer, wherein the crystal 
orientation of the pre-strained semiconductor layer is not aligned with the crystal orientation of 
the semiconductor substrate; and 

forming a transistor on the pre-strained semiconductor layer, wherein a source/drain axis of the 
transistor is aligned along the crystal orientation of the pre-strained semiconductor layer. 
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22. Pertaining to claim 16, Ieong teaches the method of claim 15, wherein the crystal 
orientation of the pre-strained semiconductor layer is determined to enhance current transport 
capability of a PMOS transistor. 

23. Pertaining to claim 17, Ieong teaches the method of claim 15, wherein the semiconductor 
device is a silicon-on-insulator device. 

24. Pertaining to claim 18, Ieong teaches the method of claim 15, wherein providing a pre- 
strained semiconductor layer further comprises: 

providing an at least partially relaxed silicon-germanium layer; and forming a silicon layer on the 
at least partially relaxed silicon-germanium layer form the pre-strained semiconductor layer. 

25. Pertaining to claim 19, Ieong teaches the method of claim 15, wherein defining a crystal 
orientation of the semiconductor substrate comprises defining a <1 10> direction of the 
semiconductor substrate. 

26. Pertaining to claim 20, Ieong teaches the method of claim 15, wherein defining a crystal 
orientation of the pre-strained semiconductor layer comprises defining a <100> direction of the 
pre-strained semiconductor layer. 
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27. Pertaining to claim 21, Ieong teaches the method of claim 20, wherein forming a 
transistor on the pre-strained semiconductor layer comprises aligning a source/drain axis of the 
transistor along the <100> direction of the pre-strained semiconductor layer. 

28. Pertaining to claim 22, Ieong teaches the method of claim 21, wherein forming a 
transistor on the pre-strained semiconductor layer comprises aligning a source/drain axis of the 
transistor perpendicular to the <100> direction of the pre-strained semiconductor layer. 

29. Pertaining to claim 23, Ieong teaches the method of claim 15, further comprising cleaving 
the semiconductor device through the pre-strained semiconductor layer. 

30. Pertaining to claim 24, Ieong teaches the method of claim 15, further comprising 
polishing the pre-strained semiconductor layer after cleaving (the Examiner takes the position 
that it is well known to provide a CMP after a wiring/metallization process). 

3 1 . Please note that the Examiner provides an additional art rejection to show how well 
known the claimed invention has been disclosed. 

32. Claims 1-24 are rejected under 35 U.S.C. 102(e) as being anticipated by Yamazaki et al., 
U.S. Patent 6,803,264 B2. 

Yamazaki discloses a semiconductor process as claimed. See FIGS. 1 A-9B, where Yamazaki 
teaches the following limitations. 
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33. Pertaining to claim 1, Yamazaki teaches a method for forming a semiconductor device 
comprising: 

providing a semiconductor substrate 101; 

forming an insulating layer on a surface of the semiconductor substrate 102; 
providing a strained semiconductor layer on the insulating layer; 
defining a <100> direction of the strained semiconductor layer; and 

forming a transistor on the strained semiconductor layer, wherein the transistor is aligned along 
the < 100> direction of the strained semiconductor layer. 

34. Pertaining to claim 2, Yamazaki teaches the method of claim 1, wherein the strained 
semiconductor layer is in a tensile stress state. 

35. Pertaining to claim 3, Yamazaki teaches the method of claim 1, wherein providing a 
strained semiconductor layer further comprises: 

providing an at least partially relaxed silicon-germanium layer on the insulating layer; and 
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forming a silicon layer on the at least partially relaxed silicon-germanium layer to form the 
strained semiconductor layer. 

36. Pertaining to claim 4, Yamazaki teaches the method of claim 1, wherein providing a 
strained semiconductor layer on the insulating layer comprises: 

forming a semiconductor layer on the insulating layer; and 
straining the semiconductor layer. 

37. Pertaining to claim 5, Yamazaki teaches the method of claim 1, further comprising 
defining a <1 10> direction of the semiconductor substrate. 

38. Pertaining to claim 6, Yamazaki teaches the method of claim 5, further comprising 
aligning the <1 10> direction with the <100>. 

39. Pertaining to claim 7, Yamazaki teaches a method for forming a semiconductor device 
comprising: 

providing a semiconductor substrate; 

defining a <110> direction of the semiconductor substrate; 

forming an insulating layer on a surface of the semiconductor substrate; 

providing a pre-strained semiconductor layer; defining a <100> direction of the pre-strained 

semiconductor layer; bonding the semiconductor layer to the insulating layer, wherein the 
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< 100> of the pre- strained semiconductor layer is aligned with the <1 10> direction of the 
semiconductor substrate; and forming a transistor on the pre-strained semiconductor layer, 
wherein the transistor is aligned along the <100> direction of the pre-strained semiconductor 
layer. 

40. Pertaining to claim 8, Yamazaki teaches the method of claim 7, wherein providing a pre- 
strained semiconductor layer further comprises: 

providing an at least partially relaxed silicon-germanium layer; and 

forming a silicon layer on the at least partially relaxed silicon-germanium layer form the pre- 
strained semiconductor layer. 

41 . Pertaining to claim 9, Yamazaki teaches the method of claim 7, wherein the 
semiconductor device is characterized as being a silicon-on-insulator device. 

42. Pertaining to claim 10, Yamazaki teaches the method of claim 7, wherein bonding of the 
pre-strained semiconductor layer to the insulating layer is performed by thermal wafer bonding. 

43. Pertaining to claim 11, Yamazaki teaches the method of claim 7, wherein forming a 
transistor on the pre-strained semiconductor layer comprises aligning a source/drain axis of the 
transistor along the <100> direction of the pre-strained semiconductor layer. 
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44. Pertaining to claim 12, Yamazaki teaches the method of claim 7, wherein forming a 
transistor on the pre-strained semiconductor layer comprises aligning a source/drain axis of the 
transistor perpendicular to the <100> direction of the pre-strained semiconductor layer. 

45. Pertaining to claim 13, Yamazaki teaches the method of claim 7, further comprising 
cleaving the semiconductor device through the pre-strained semiconductor layer. 

46. Pertaining to claim 15, Yamazaki teaches a method for forming a semiconductor device 
comprising: 

providing a semiconductor substrate; 
defining a crystal orientation of the semiconductor substrate; 
forming an insulating layer on a surface of the semiconductor substrate; 
providing a pre-strained semiconductor layer; 
defining a crystal orientation of the pre-strained semiconductor layer; 
bonding the pre-strained semiconductor layer to the insulating layer, wherein the crystal 
orientation of the pre-strained semiconductor layer is not aligned with the crystal orientation of 
the semiconductor substrate; and forming a transistor on the pre-strained semiconductor layer, 
wherein a source/drain axis of the transistor is aligned along the crystal orientation of the pre- 
strained semiconductor layer. 
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47. Pertaining to claim 16, Yamazaki teaches the method of claim 15, wherein the crystal 
orientation of the pre-strained semiconductor layer is determined to enhance current transport 
capability of a PMOS transistor. 

48. Pertaining to claim 17, Yamazaki teaches the method of claim 15, wherein the 
semiconductor device is a silicon-on-insulator device. 

49. Pertaining to claim 18, Yamazaki teaches the method of claim 15, wherein providing a 
pre-strained semiconductor layer further comprises: 

providing an at least partially relaxed silicon-germanium layer; and 

forming a silicon layer on the at least partially relaxed silicon-germanium layer form the pre- 
strained semiconductor layer. 

50. Pertaining to claim 19, Yamazaki teaches the method of claim 15, wherein defining a 
crystal orientation of the semiconductor substrate comprises defining a <1 10> direction of the 
semiconductor substrate. 

51. Pertaining to claim 20, Yamazaki teaches the method of claim 15, wherein defining a 
crystal orientation of the pre-strained semiconductor layer comprises defining a <100> direction 
of the pire-strained semiconductor layer. 
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52. Pertaining to claim 21, Yamazaki teaches the method of claim 20, wherein forming a 
transistor on the pre-strained semiconductor layer comprises aligning a source/drain axis of the 
transistor along the <100> direction of the pre-strained semiconductor layer. 

53. Pertaining to claim 22, Yamazaki teaches the method of claim 21, wherein forming a 
transistor on the pre-strained semiconductor layer comprises aligning a source/drain axis of the 
transistor perpendicular to the <100> direction of the pre-strained semiconductor layer. 

54. Pertaining to claim 23, Yamazaki teaches the method of claim 15, further comprising 
cleaving the semiconductor device through the pre-strained semiconductor layer. 

55. Pertaining to claim 24, Yamazaki teaches the method of claim 15, further comprising 
polishing the pre-strained semiconductor layer after cleaving. 



Objections 

56. Claim 14 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 
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Conclusion 

57. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

58. A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 

CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

59. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to W. David Coleman whose telephone number is 571-272-1856. 
The examiner can normally be reached on Monday-Friday 9:00 AM - 5:30 PM. 

60. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matt Smith can be reached on 571-272-1907. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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61 . Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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Primary Examiner 
Art Unit 2823 
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